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Abstract 
 
Boltzmann's differential equation is replaced by the corresponding reciprocal symmetric 
finite difference equation. Finite difference translates discreteness of energy. Boltzmann's 
function, then, splits into two reciprocally related functions. One of them gives Planck’s 
radiation relation and the other one gives the corresponding Fermi-Dirac relation. 
 
1. Introduction 
 
We have observed that spin is related to reciprocal symmetric transformation1. A related 
question is whether there is any relation between reciprocal symmetry and quantum 
statistics. This we shall study in this paper.   
 
2. Planck's Radiation Formula and Relation to Statistics 
 
The formula for the distribution of light in a black body is given by2 
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Planck’s hypothesis has been invoked to find >< P .  
The number  of particles in nth energy level is given by Boltzmann’s probability 
distribution relation
nN
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3. Symmetric Boltzmann Equation 
 
nN  is the solution of  Boltzmann's equation
4, which corresponds to (2.3) 
nn
n Np
ds
dN −=                                                      (3.1) 
To invoke symmetry principle we replace the above differential equation by the 
corresponding reflection symmetric finite difference equation5 below. 
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In the limit 0→δ  (3.2) must go to (3.1) 
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One of the solutions of (3.2) is  
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Where n is an integer 
(3.5) satisfies (3.2) with  
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We observe that )2/( δnpP  is symmetric under the change )/(22/ δδ nn pp −→  so that  
)2/())/(2( δδ nn pPpP =−                                           (3.8) 
This means that  is another solution where nN"
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nN"  has been obtained by replacing )/(22/ δδ nn pp −→  in nN '  
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Therefore, 
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In the limit as 0→δ ,  gives the classical exponential function solution of (3.1).  nN '
( ) )exp(/2exp' 0 spspinNN nnnn −=−→ → δπδ                       (3.12) 
nN"  is an oscillating function under the envelop 
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If we choose m=0, n=1 in (3.11) we get 
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In the limit 0→δ , we get 
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4. Planck's Formula 
 
If we use instead of 1'N )/exp(1 kTwN h−=  in calculating >< P  as in (2.2) and in the 
end we replace by its classical limit (3.12), we get Planck’s result (2.2). If we use 
 of (3.14) instead of  in calculating
1'N
1"N 1'N >< P  and we take the limiting value (3.15) 
we get6 
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(4.1) gives Fermi-Dirac distribution relation. The above considerations show that   and 
 of (2.3) and (3.5) respectively are related to Bose-Einstein statistics. On the other 
hand    of (3.14) and (3.15) is related to Fermi-Dirac statistics.
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Conclusion 
 
Following the procedure for getting Planck’ relation, we have obtained Fermi-Dirac 
distribution relation from reciprocal symmetry only. No postulate of quantum statistics – 
like exclusion principle – is invoked.  
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